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background: Preliminary clinical study has shown potential utility of radiofrequency (RF) IVUS analysis of blood signals for the assessment of 
functional significance of intermediate coronary stenosis. This study aimed to evaluate the exact impact of blood flow velocity and concentration on 
the RF signal intensity of blood speckles using an experimental model.
Methods: IVUS was performed in a known-diameter plastic tube under porcine blood perfusion at 6 flow velocity stages ranging from 1.1 to 28.4 
cm/sec. At each stage, 10 cross-sectional images were recorded, and average integrated backscatter (IB) value of blood speckles within the lumen 
was measured. RF signal intensity was calculated using the measured IB values. All data were acquired under 2 red cell concentrations (hematocrit: 
Hct 24% and 50%).
results: IB-IVUS detected significant changes in average IB values of blood speckles at flow velocity of ≤2.1 cm/sec in blood with Hct 24% 
(p<0.001) and ≤7.1 cm/sec in blood with Hct 50% (p<0.001). Compared with the index flow velocity of 28.4 cm/sec, RF signal intensity of blood 
speckles significantly increased in an exponential manner with the decrease of flow velocity (Figure), which was particularly prominent in the 
physiologic range of red cell concentration in humans.
conclusions: This study demonstrated significant changes of RF blood signal intensity as a function of flow velocity, supporting a potential of RF-
IVUS in hybrid (both anatomic and physiologic) assessment of coronary artery disease.
